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DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments, see page 5, line 16 to page 12, line 
25, filed 01 March 2005, with respect to the rejections under 35 
USC §112, first paragraph have been fully considered and are 
persuasive. The rejections of claims 1 and 8 under 35 USC §112, 
first paragraph listed in items 1-3 of the previous office 
action, dated 23 November 2004, have been withdrawn. 

2. Applicant's arguments, filed 01 March 2005 have been fully 
considered but they are not persuasive. 

Regarding page 12, line 27 to page 14, line 8: The mere 
fact that the word "luminance" does not appear in Applicant's 
word search of Kasson (US Patent 5,390,035) is irrelevant. 
Luminance is simply one particular type of measurement in a 
three-dimensional color space. For example, if a color space is 
defined as having cyan, magenta and yellow components, the 
colors generated in said color space have an associated 
luminance even if said luminance has not been expressly 
disclosed in the reference. The relationship of luminance to 
various color values in various color spaces is a basic physical 
relationship abundantly well-known to those of ordinary skill in 
the art. 

As stated on page 4, lines 12-16 of the previous office 
action, dated 23 November 2004: "A close-packing format packs 
the tetrahedra efficiently' (column 11, lines 48-53 of Kasson), 
thus minimizing the variations in each dimension (column 14, 
lines 3-9 of Kasson)". Due to the inherent relationship between 
luminance (in one of the many types of color spaces, such as 
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CIELab, in which luminance is a coordinate variable) and the 
color values of any one of the various color spaces that use 
specific colors to define color space coordinates, an 
efficiently close-packed format of tetrahedra for the color 
space will minimize the range of luminance. By three- 
dimensionally minimizing the variations in color, the luminance, 
which is directly related to and functionally dependent upon the 
color values, is also minimized. 

Applicant's contention on page 13, line 29 to page 14, line 
2 that "figure 2 of Kasson shows tetrahedra which provide 
considerable range of luminance in direct violence to the 
teachings of the Applicant" is mere conjecture. Figure 2 of 
Kasson is an exemplary diagram without any sort of scale 
referent, and not meant to be to scale, so there is no way of 
knowing how exactly what the luminance range is. Further, since 
there are no axis labels, there is no way for Applicant to know 
exactly which direction the related luminance axis would be. If 
there were, for example, red, green and blue axes labeled, 
Applicant could from such labels identify the direction of 
luminance. However, there are none and there is no scale, so 
Applicant is merely speculating. Furthermore, if arguendo there 
was a considerable range in the luminance direction, then the 
tetrahedra would not be packed efficiently, as specifically 
taught by Kasson. Therefore, there is not a "considerable range 
of luminance in direct violence to the teachings of Applicant". 

Regarding page 14, line 9 to page 15, line 12: Gondek (US 
Patent 5,982,990) has clearly not been relied upon for teaching 
tessellation of color space into regions so as to minimize the 
range of luminance variation therein. Further, in regard to a 
color space defined by redundant color inks and applicant's 
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corresponding argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must 
be recognized that any judgment on obviousness is in a sense 
necessarily a reconstruction based upon hindsight reasoning. 
But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed 
invention was made, and does not include knowledge gleaned only 
from the applicant's disclosure, such a reconstruction is 
proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971) . The use of redundant color inks in defining a color 
space would have been abundantly well-known to one of ordinary 
skill in the art at the time of the invention and is clearly 
taught by Gondek, as discussed on page 4, line 22 to page 5, 
line 2 of said previous office action. Appropriate motivation 
clearly exists in Gondek, as demonstrated on page 5, lines 8-10 
of said previous office action, and has thus clearly not been 
taken from Applicant's disclosure. Since both the teaching and 
the motivation to combine are both solely confined to what would 
have been known to one of ordinary skill in the art at the time 
of the invention, the combination of Kasson and Gondek is 
clearly proper. 



Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time 
the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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4. Claims 1-3 and 5-16 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kasson (US Patent 5,390,035) in view of 
Gondek (US Patent 5,982,990). 

Regarding claim 1: Kasson discloses tessellating the 
available color space (figure 1, figure 7 and figure 13 of 
Kasson) as defined by the color inks (column 10, lines 59-63 and 
column 17, lines 35-45 of Kasson) . Since the regions are 
arranged in a compact packing form (figure 2 and column 11, 
lines 28-35 of Kasson) , said regions are therefore arranged so 
as to minimize the range of luminance variation found within the 
regions. A close-packing format packs the tetrahedra 
efficiently (column 11, lines 48-53 of Kasson), thus minimizing 
the variations in each dimension (column 14, lines 3-9 of 
Kasson) , which would result in minimizing the range of luminance 
variation. Kasson further discloses that the method can be 
applicable in general to m-dimensional color output spaces 
(column 17, lines 55-58 of Kasson) , and therefore an integer, m, 
color inks. 

Kasson does not disclose expressly that said color space is 
defined by redundant color inks. 

Gondek discloses partitioning a color space (figure 3 of 
Gondek) into a plurality of regions, wherein said color space is 
defined by redundant color inks (column 4, lines 58-65 of 
Gondek) . The color space is divided with a distinct transition 
between the light redundant colors and the dark redundant colors 
(column 6, lines 7-12 of Gondek) by using exclusively the light 
color ink or the dark color ink for particular color values 
ranges (column 6, line 66 to column 7, line 7 of Gondek) . 
Further, by incrementally establishing control points for color 
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transitions (column 7, lines 40-46 of Gondek) , the color space 
partitioning minimizes the range of luminance variation. 

Kasson and Gondek are combinable because they are from the 
same field of endeavor, namely digital image color space 
processing. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to tessellate 
the color space, as taught by Kasson, using a color space with 
redundant colors, as taught by Gondek, The motivation for doing 
so would have been to image the overall quality of the printed 
image by using low-dye inks (column 6, lines 7-12 of Gondek) . 
Therefore, it would have been obvious to combine Gondek with 
Kasson to obtain the invention as specified in claim 1. 

Regarding claim 8: Kasson discloses tessellating the color 
space (figure 1, figure 7 and figure 13 of Kasson) of the color 
inks that are utilized (column 10, lines 59-63 and column 17, 
lines 35-45 of Kasson) . Since the regions are arranged in a 
compact packing form (figure 2 and column 11, lines 28-35 of 
Kasson) , said regions are therefore arranged so as to minimize 
the luminance variation found within the regions. A close- 
packing format packs the tetrahedra efficiently (column 11, 
lines 48-53 of Kasson) , thus minimizing the variations in each 
dimension (column 14, lines 3-9 of Kasson) , which would result 
in minimizing the luminance variation. Kasson further discloses 
that the method can be applicable in general to m-dimensional 
color output spaces (column 17, lines 55-58 of Kasson), and 
therefore an integer, m, color inks. 

Kasson does not disclose expressly that said color space is 
defined by redundant color inks. 

Gondek discloses partitioning a color space (figure 3 of 
Gondek) into a plurality of regions, wherein said color space is 
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defined by redundant color inks (column 4, lines 58-65 of 
Gondek) . The color space is divided with a distinct transition 
between the light redundant colors and the dark redundant colors 
(column 6, lines 7-12 of Gondek) by using exclusively the light 
color ink or the dark color ink for particular color values 
ranges (column 6, line 66 to column 7, line 7 of Gondek) . 
Further, by incrementally establishing control points for color 
transitions (column 7, lines 40-46 of Gondek), the color space 
partitioning minimizes the range of luminance variation. 

Kasson and Gondek are combinable because they are from the 
same field of endeavor, namely digital image color space 
processing. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to tessellate 
the color space, as taught by Kasson, using a color space with 
redundant colors, as taught by Gondek. The motivation for doing 
so would have been to image the overall quality of the printed 
image by using low-dye inks (column 6, lines 7-12 of Gondek) . 
Therefore, it would have been obvious to combine Gondek with 
Kasson to obtain the invention as specified in claim 8. 

Regarding claim 13: The arguments regarding claim 8 are 
incorporated herein. Kasson discloses dividing a function 
domain using rectangular volumes over the entire function domain 
(figure 1 and column 11, lines 9-19 of Kasson) . The rectangles 
are then packed with tetrahedrons (column 11, lines 48-55 of 
Kasson) incrementally throughout the function space (figure 10 
and column 17, lines 61-67 of Kasson) . The output in each plane 
of the function space corresponds to a color ink (column 17, 
lines 41-45 of Kasson) . Therefore, the system of Kasson 
operates by connecting the color inks (column 17, lines 41-45 of 
Kasson) in a sorted order across the color space (figure 10 and 
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column 17, lines 61-67 of Kasson) so as to create tetrahedral 
non-overlapping tessellated regions (figure 1 and column 11, 
lines 9-19 and lines 48-55 of Kasson) . Further, as shown in 
figure 1 of Kasson, the function values, and thus the 
tetrahedrons, are ordered in increasing value as one traverses 
the Red, Green and Blue axes, and thus from the darkest 
luminance (black = (R=0, G=0, B=0) ) to the lightest luminance 
(white = (R=Rmax, G=Gmax, B=Bmax) ) . 

Kasson does not disclose expressly sorting the redundant 
color inks by order of luminance from the darkest to the 
lightest; and that said connecting occurs with the redundant 
color inks in the order sorted in the sorting step. 

Gondek discloses sorting the redundant color inks by order 
of luminance from the lightest to the darkest (column 7, lines 
46-49 of Gondek) . However, since the conversion is based on 
transitions (column 7, lines 46-49 of Gondek), a sorting in the 
opposite order, from darkest to lightest, can also be done, as 
demonstrated below in the combination of Kasson and Gondek. 

Kasson and Gondek are combinable because they are from the 
same field of endeavor, namely digital image color space 
processing. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to sort the 
redundant color inks by order of luminance, and thus connect 
said redundant color inks in the order sorted, as taught by 
Gondek, said order being from darkest to lightest, as taught by 
Kasson. The motivation for doing so would have been to 
establish transition control points for using either the light 
cyan and/or light magenta or the dark cyan and/or dark magenta 
(column 7, lines 13-17 of Gondek), thus causing less graininess 
in the resultant image (column -7, lines 10-15 of Gondek) . 
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Therefore, it would have been obvious to combine Gondek with 
Kasson to obtain the invention as specified in claim 13. 

Regarding claims 2, 11 and 14: Kasson discloses overlaying 
the tessellated color space result from the prior tessellating 
step with interpolation points so as to create an overlay lookup 
table (column 13, lines 14-18 and lines 36-39 of Kasson) . • 

Regarding claims 3, 12 and 15: Kasson discloses applying 
image data to the overlay lookup table (column 13, lines 11-18 
of Kasson) to point to which color inks to select (column 17, 
lines 38-45 of Kasson) and provide the amounts to use of the 
selected color inks (column 17, lines 45-49 of Kasson) . 

Kasson does not disclose expressly that said color inks are 
redundant color inks. 

Gondek discloses using redundant color inks (column 4, 
lines 58-61 of Gondek) . 

Kasson and Gondek are combinable because they are from the 
same field of endeavor, namely digital image color space 
processing. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to use a color 
space with redundant colors, as taught by Gondek. The 
motivation for doing so would have been to image the overall 
quality of the printed image by using low-dye inks (column 6, 
lines 7-12 of Gondek) . Therefore, it would have been obvious to 
combine Gondek with Kasson to obtain the invention as specified 
in claims 3, 12 and 15. 

Regarding claim 5: Kasson discloses that the amounts are 
interpolated from the interpolation points stored in the overlay 
lookup table (column 14, lines 17-26 of Kasson) . 

Regarding claim 6: Kasson discloses that the interpolation 
is performed by calculating the volume of tetrahedra formed by 
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the interpolation points (column 15, equation 1 and lines 30-36 
of Kasson) . 

Regarding claims 7 and 10: Kasson discloses that the 
regions are non-overlapping, as can clearly be seen in figure 3A 
and figure 7 of Kasson and as can clearly be seen in how the 
rectangular solid is tessellated into tetrahedrons in figure 13 
of Kasson. 

Regarding claim 9: Kasson discloses dividing a function 
domain using rectangular volumes over the entire function domain 
(figure 1 and column 11, lines 9-19 of Kasson) . The rectangles 
are then packed with tetrahedrons (column 11, lines 48-55 of 
Kasson) incrementally throughout the function space (figure 10 
and column 17, lines 61-67 of Kasson) . The output in each plane 
of the function space corresponds to a color ink (column 17, 
lines 41-45 of Kasson) . Therefore, the system of Kasson 
operates by connecting the color ink points (column 17, lines 
41-45 of Kasson) in a sorted order (figure 10 and column 17, 
lines 61-67 of Kasson) so as to create tetrahedral tessellated 
regions (figure 1 and column' 11, lines 9-19 and lines 48-55 of 
Kasson) . Further, as shown in figure 1 of Kasson, the function 
values, and thus the tetrahedrons, are ordered in increasing 
value as one traverses the Red, Green and Blue axes, and thus 
from the darkest luminance (black - (R=0, G=0, B=0) ) to the 
lightest luminance (white = (R=Rmax, G=Gmax, B=Bmax) ) . 

Kasson does not disclose expressly sorting the redundant 
color inks by order of luminance from the darkest to the 
lightest; adding the redundant color inks as points to the color 
space; and that said connecting occurs with the redundant color 
inks in the order sorted in the sorting step. 
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Gondek discloses sorting the redundant color inks by order 
of luminance from the lightest to the darkest (column 7, lines 
46-49 of Gondek) . However, since the conversion is based on 
transitions (column 7, lines 46-49 of Gondek), a sorting in the 
opposite order, from darkest to lightest, can also be done, as 
demonstrated below in the combination of Kasson and Gondek. 

Gondek further discloses adding the redundant color inks as 
points to the color space (column 7, lines 26-30 of Gondek) . 

Kasson and Gondek are combinable because they are from the 
same field of endeavor, namely digital image color space 
processing. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to sort the 
redundant color inks by order of luminance, and thus connect 
said redundant color inks in the order sorted, as taught by 
Gondek, said order being from darkest to lightest, as taught by 
Kasson. The motivation for doing so would have been to 
establish transition control points for using either the light 
cyan and/or light magenta or the dark cyan and/or dark magenta 
(column 7, lines 13-17 of Gondek), thus causing less graininess 
in the resultant image (column 7, lines 10-15 of Gondek) . 
Therefore, it would have been obvious to combine Gondek with 
Kasson to obtain the invention as specified in claim 9. 

Regarding claim 16: Kasson discloses that, if creating a 
tetrahedral non-overlapping tessellated region results in a 
concave shape, then additional tetrahedral non-overlapping 
tessellated regions are added to fill the cavity and maintain a 
convex construction (figure 7 and column 14, lines 3-9 of 
Kasson) . The tetrahedra are generated using a volume packing 
technique which minimizes distortion of the domain space (column 
14, lines 3-6 of Kasson) . Figure 7 of Kasson shows that an 
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overall convex shape is maintained for the domain space. 
Further, since the domain space is packed with octahedra that 
are in turn packed with tetrahedra (column 14, lines 6-9 of 
Kasson) , then a convex shape will inherently be maintained owing 
to the convex shape of an octahedron. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kasson (US Patent 5,390,035) in view of Gondek • 
(US. Patent 5,982,990) and Spaulding (US Patent 5,553,199). 

Regarding claim 4: Kasson in view of Gondek does not 
disclose expressly that the regions are arranged so that region 
boundaries are predominately orthogonal to the axis of 
luminance . 

Spaulding discloses tetrahedral regions (figure 3; figure 
9; and column 5, lines 36-44 of Spaulding) that are arranged so 
that region boundaries are predominately orthogonal to the axis 
of luminance, as can clearly be seen in figure 5 of Spaulding. 

Kasson in view of Gondek is combinable with Spaulding 
because they are from the same field of endeavor, namely digital 
image color space processing. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to arrange the regions taught by~ Kasson so that they are 
predominately orthogonal to the axis of luminance, as taught by 
Spaulding. The motivation for doing so would have been to map 
the color gamut of the printer (column 7, lines 19-25 of 
Spaulding) so that a solution to problem of how to combine the 
ink colorants to produce a desired color can be found (column 3, 
lines 2-11 of Spaulding) . Therefore, it would have been obvious 
to combine Spaulding with Kasson in view of Gondek to obtain the 
invention as specified in claim 4. 
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Conclusion 



6. THIS ACTION IS MADE FINAL . Applicant is reminded of the 
extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action 
is set to expire THREE MONTHS from the mailing date of this 
action. In the event a first reply is filed within TWO MONTHS 
of the mailing date of this final action and the advisory action 
is not mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will 
expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated 
from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than 
SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to James A. 
Thompson whose telephone number is 571-272-7441. The examiner 
can normally be reached on 8 : 30AM-5 : 00PM . 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, David K. Moore can be 
reached on 571-272-7437. The fax phone number for the 
organization where this application or proceeding is assigned is 
703-872-9306. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 



James A. Thompson 

Examiner 

Art Unit 2624 
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